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EXPERIMENT STATION WURK-X.^ 



THE VALUE OP THE MAIfXTBE FEOX COWS. 

la experimciits witli dairy cows at the Texas Station a record was 
Icept of tbe fertilizinp constituents in tbo feeding staffs nsed and ia 
the excrement voideil. 'rii(> cxpcrimi'iit was made with 18 Jersey or 
Holsteia grade cows aud extended over iifty-six days. The feeding 
staffs nEOd iucladed com meni, bran, outs, cotton seed meal, cotton-seed 
ImlLs, siliigc, mid soi fjiuiin liay. Tlii' calcnlat^'d fL'rtili/.in.^' value dl' tlio 
651.U pounds of coru meal consumed during the ilfty-six days was $1.53; 
of the 745.0 ponnds of bran, $3.83; 033.2 iionnds of oats, $1.07; 5,404.2 
pounds of cotton-seed meal, $54.2.'5; 14,300.0 jionnds of cotton seed Imllg, 
$21.00; 20,000.3 poands of silage, $11.21; and 2,645.0 pounds of sor- 
glinin bay, $5.70, making tbe total ratne of tbe fSertilislng eonititamits 
in the food consnmod dnrins tlio experiment .?100.1(). The total cost of 
the feeding stull's used during the same time was $123.24. If all of the 
fertilizing constitacnts of the food could have been returned to the soil 
in the manure, the net cash outlay for the production of milk and 
butter iu the above experimeuts would have been only $23.14. 

Of coarse all tlM fisittUaimg material of the feeSdoe* net throng Am aUmea- 
tary oaual into the excrenieuts ; some is retained tojiid in tlie ftomntiou of flesh, bone, 
and milk. In the <»se of average milk eova this ia estimnted at 20 per cent. Allow 
ing for tills loss, the fertilizing value of the fbpds nscd ia this ocpcrimcnt is still 
$80.08, iiinking the net food cost $43.16. If the escrcmcnts fVora tho cows nro caro- 
fiiUy picsorved, by far the liirfjcst ]m'1iciiI:i'^p of tlic fcrtilL'iMi; cousti t iii'iitB ciiii bo 
successfully rctnvneil lo tho noil. f>u]iiH)siii;;, Iiowcn cr, tli:it only 50 jicr ci'iit is 
returned to tlio farm, wo titiU li:ivo a l'urlili,-iiii; viiltic in tliiv'-o foods of ^50.05, and 
then the net cash outlay for tho foods ro'.isunn-'d would only risi> to .'f73.19. Thus, in 
dctorminiug tho cost of uiilli and l)utti'r iiroilnction, llic fertilizing value of the 
food stufi's must ho carofnlly cousidenHl. l!y ninny it is held tliat tho fertilizing 
mnteriol sccunHl to the. farm thron<;h stock husbandry covers the eosfc «f eare and 
feeding, wlictlior beef or milk forms tho object. 

' This is the tenth number of a snbscries of brief pojmlar bulletins compiled fcOttf 
tho published reports of tho ngricull ural exiieriuient stations and kindred iustitu- 
tlous in this and otlier oonatries. The chief object of these puhlicaUous is t« 4i*< 
seminate throngliottt the conntry iqforuiation re^rdtuic exporhHeuts at th'e dilite^ft 
experiment stations, and thns.to aoqnaint one iStrmers iu a general way witli the 
progress of agrionltnral investigation on Its practical side. Tlie rcsnlts herein 
reported should for tho most part bo regarded as tentative and suggestive rather 
than conclnsive. Further cspcriuionts may modify them, nnd experience alone can 
show liow far tliey will be useful in actual jiractico. Tbo work of tbo stiitious must 
not bi' deiK iidcd upon to prodncp "l ulcs for farming. " How to api)ly tho results of 
t'XIH'i in:ent.i tu bis own coinlil ions will i-ver ri'inaiii tin' jirobleni of tlie indivlduit 
faiuiui'.--A. C. Tutu:, Director, Olhcc of H^peiimeut Slatious. 

B 
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with tlie above data before na, this proposition seems fair and reasonable, and 

ciM'taiiily ])oiiit3 out the fact that this feature, 80 long neglected in onr domeatia 

ccdiiomy, should receive farcl'iil atfontioii. • » • 

111 fariiiiii|T, whcK! tli(^ imichase ol' food may be iii'ocssnry, the abovQ facts Hhciuld 
be carol'ully CdUsiilci iMl : lor, il' fooils have to bo l)()ii;;ht, tho fanner Bbouhl si ciiro 
the (bod best adaiitod to liis |mi'[io?e in I'eodiii^ and fm nishin;; the lii^licst pcreoiitago 
of valuable fcrliliziug materials at the same time. By this means the fertility of 
the fbrm may he properly conserved and enlarged. 

The following tiiblo, taken from a Fai-niers' Bulletin of this Depart- 
ment (No. 44), shows the variations iu the fertilizing constituents in 
some of the more common farm prodaets, and indicates tlie directions 
In wliicli selections of feeding stnffs may be. made: 

^r<iiiiiyial oonitititenls contained in one ton of tariou* farm producti. 



Jfcadou' ?iay 

Cluvl'V llliv 

riitiitocs 

"Wlu'iit bran 

IjinsBed meal..... 
Cotton-Heed meal . 

"\VI«at 

Gilts 

<3orn 

Jiarley 

MUk 



UTitrof en* 


Pboapliorlo 
amd. 


F«ta(k. 


Pounds. 


rotlntlg. 


roundel. 


20.42 


f. 2 


20.4 


40. 16 


11.2 


ai.6 


7.01 


3.2 


11.4 


49. 15 


64.(1 


28.6 


105. 12 


;)2.2 


24.8 


135. 03 


B3.2 


20. 2 


37. T'S 


15. 8 


lU.O 


36. 42 


12 4 


8.8 


O'i 


11.8 


7.4 


SJ.oj 


15.4 


8.0 


10.20 


1.4 


S.0 



PLANTS ADAPTED TO ALKAU SOILS. 



• Throughout tho western ijortiou of the United States, especially 
where irrigation is practiced, areas of alkali soils of greater or less 
extent are of freqitent occurrence. These soils derive their name from 
the fact that they are strongly impregnated with soluble salts, which 
ieffloresco or "bloom out" in the I'oini of a powder or cru.st during 
dry weather following rains or irrigation. The basis of these salts is 
nainlysoda, together with smaller amonnts of jwtash and nsually a 
little lime and jiuigncsia. They are mixtures chiefly of sodium sul- 
phate, sodium clilorid (common salt), and sodium carbonate in varying 
proportions. They often contain in addition small amonnts of potM»> 
siuin sulphate, sodium phosphate, and sodinm nitrate, sabstances whoso 
Jertilizing value is well known. 

The California Station has found the amoant of soluble salts in the 
alkali soils of that State to vary from less than 1 to over 12 per cent. 
Stated in another way, this means that the amount present may be as 
high as 500,000 pounds per acre. Usuallj', however, it ranges from 
5^000 to 40,000 pounds" per acre. Of the different forms of alkali, that 
in which sodinm carbonate predominates (black alkali) "is by far the 
most injurioii.s to vegetable growth and to the tilling qualities of tho 
Boilj common salt (sodium clilorid) ranks next iu injuriousuess; while 
sodinm sulphate is the least injurions and may be present to the extent 
of half of 1 per ccfit or more withoitt materially interfering with the 
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growth of most crops. It follon-s that in tho reclamation of alkali 
lands for cnltiiral iiiir[)oses the i'lnt tiling iicedl'iil is ii trunsforiiiiitiou 
of the sodium carbonate, if present, into sodium sulphate by means of 
gypsutn (laud plaster), reducing tho in.jariousness of the black alkali 
oiic-l'onrth to oiic-lirtli." I'^xiicriinciits hy the California Station havo 
shown that in order to nccouiplish this successfully it is necessary to 
add to the soil from two and one-half to three times as mnch gypsom 
as there is sodium carbonate present. 

While the oLcurreuce of alkali in excess in the soil constitutes a 
serious menace to the saccessAil prodnctiou of most farm cropi^ ivemt 
investigations have shown that there are many plants of economic 
value whicli are able to tolerate a considerable amount of alltali. Tlio 
experiment stationsof California and other Western States haviMlevoted 
considerable attention to the subject of the utilization of alkali 8oU% 
studying especially the relation of native and oaltdvated plants to 
alkali. The inve.stij,Mt ions of tlie California Station have shown that 
the resistance to alkali varies greatly with tho kind of plant and the 
character of the salts in the alkali. 

Thus, tlic i>laiits of the goosofoot family, compnlicii.Iins, besides (lie K""**'''"<'t>t 
proper, tlie beot, spinach, snnipliiro, nnltn-ort, oikI tbe saltbuskes gciicruUy, will ^ 
resist very largo amoants of oil tlirci- uf the salts; while, on tbe other extreme, tli* 
Icgnmos— clovers, peas, beans, vetches, etc.— resent evte amall amountt of eithoti 
The entire sunflower fatnlly is rather tolerant of alluiU, while moat of the enlttrstad 
grasses proper are quite sensitive, If only beqauso, their shallow rooting exposes thma 
peculiarly to tho evil effects of tho surface accumulation of alkali by evaporation. 

Nearly 200 species of plants native to California Wliioli will grow 
only on alkali soils havo been studied. It appears that many of these 
are restricted to soils in which a certain salt predominates, and in such 
soils these plants of|en grow almost to the exclusion of other species, 
thus furnishiog a means of judging of the kind of soil underlying 
them as well as of its Teclaimability and adaptations. As a result of 
the studies alonj; this line by the California Station, the alkali soils 
of California have been divided into distinct belts, or zones, each char- 
acterized by a single sx)ecieB of plant. The different belts, together 
with the amount of tho various alkali salts found by analysis of the 
soils, are shown iu the acconipaiiyiug tabic: 



I'ounda of alkali lalla per acre iu one foot of toil from the different btlti. 



BoU. 


Sulplmtes. 


('iirl)oiintc«. 


Clilniids. 


ToUl salto. 


Mill. 


Mux. 


Mill. 


Ma.t. 


Mill. 


Max. 


Min. 


Max. 


Scrub raltbnth (Atripleti poly- 

Bualiy golden-rod (Bigtlovia ve- 

Ssltwoit (Suada sp.) 

I'ine-ton Rult-graBS {Sporobohit 

Greiuevaad lAtlmntfta teet- 
tUntaUi) 


Poundi. 

Tra(xi. 

G80 
30, UOU 

3,U0 

7, MO 
65,820 


Pounds. 

37, 680 

irj.noo 

1711,000 

98, 920 

146,000 
178,000 


Pmndi. 

210 

Nono. 
■JIX 

CSO 

IGO 
820 


Poundt. 

10, 000 

7.480 
24, 240 

13, 480 

3,400 


PouniU. 
None. 

Nonr. 

•jii, iiuu 

3C0 

10,400 
S,M» 


Foundt, 

21,360 

3, 720 
lO.'., 800 

S5, 680 

8S,880 
106,800 


Pound<. 

840 

1,800 
74, 480 

6,600 

27,320 
U,tM 


PotnuU. 
78, SM 

24, 8W 

300, 0» 

155, 280 

114,700 
808, 0« 
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ceedcd certaia liinita, gormiuatiou was iuterfcrcd with. The amounts 
of tlie different salts vbivh may be present vithoat interfering witb tlte 
germiDatioQ of wheat and rjo were found to be as follows: 

Amoun1$ of differmt ta((* which May 1>« pment wUhoHt retarding gtrminaUon of vieat 

and rut. 



Wbcst.. 
Bye ... 



Magnesiam tnlpliate. 



In 
solution. 



Per cent. 
1.0 
1.0 



la toil. 



Percent. 
0.23 
.25 



Sodium milpliate. 



In 
•olution. 



Percent. 
0.7 
.7 



In soil. 



Per emt. 
0.17 
.17 



Sodium oblorid. 



In 
solution. 



Per cent. 
,0.4 
.4 



In mU. 



Per emt. 
0.1 
.1 



Sodlam MrbOMto. 



In 

aolntlon. 



Per cent. 
0.4 
.1 



It did not apiiciir tliiit any of tlio salts, cxcoiit sodinin parlumate, 
oserted directly poisonous or corrosive ed'octs on (lie seeds. 'I'lie injury 
.appeared to be due to tlie fact that tlio salts in Boliitiou interfered with 
the absorption by the seed of the water necessary for germination. 

Tlie. cxiierienee of the \Vyoiiiin{; Stiitioii indieale.s tliat tliere aro 
"very few useful pluuta which will grow whore the soil coutaius so 
mnch alkali that an incmstation is formed on the surface." 

Iiicru.'^tation of ordiiinry vt'liito nlUali on the snrfaco is tiBoally marked, nt least 
cltirir-K 'I'T wcatlior, wlien- tlii ro is us raneli ns It or 2 per cent of siilts In tbo first 
2 Inclics of soil. iiM .iMHiiiiit of salts will prevoiit flic grontli of ony of the ■ 

cereals or of alfUlfa. liarley aud rye seem to stand more alkali tlisa whest or oats. 
Barley, rye, or alflilflt will ptoVably grow in the pmeuM of as maeh m 1 per oe&t of 
ordlnaty whltis alkali (sulpkates of soda and magnesia) in "3 inches of tarftM toUt 
;^«%*iding Hm water leret is not nearer the snrface thm 3 or 3 feet. Usnally wk«n 
there ia so ninOh alkali as tliis, which haa Mooimilatad ftom hrrigstlon libove, the 
wat«T comes near the snrface, leaving tU« rail saturated most of the time. Where 
this occnrs teas tlian 0.5 per cent of salt along with the wiitrr is fatal to snob crops. 
Upon soils coutnining nliont 2 per rent of snita in tile first 2 inches we hare tried, 
without siu'coss, rye, wiicat, iiaiicy, oniH, uifalia, and Bnssiaa B(uiflowesa> 9nwf 
grass and reUtop have bucu partially successful. 

Among other allcali-resisting plants which the station htfl Stfocen- 

fnlly tested are saltbnslies {.Mrliilc.v spp.), English rape, Bokhara or 
white sweet clover, aud sugar beets. 



TBE VEEDDTO VALUE OF THE PLAST AT DXFRBIBT 

STAGES OF GROWTH. 



On the greater number of iurms, especially iu those sections of the 
country where large acreages are cnltivnted by individnal Ihrmers, the 
corn cid[) is prown mainly £ir the grain. Tlio ears are litisked and 
cribbed, while the stailcs are left iu the iield. During the winter the 
cattle asoaUy &ed on the stalks, and what is not eaten by them is l<rffc 
to decay on the grootld. Tlii.s metliod of feeding is practiced mainly 
because tlio stalks are pleutiiiil aud are fed with the least trouble in 
this way, and the loud value of the plant after the oar has been remove^ 
is considered iusigoificaat. On many farms, especially where fiiniiiBf 
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Botli Tiifjolovi.'i niid srnib saltbiiKli iiidioiito, as f:ir na (lio data at jiic.'.oiit at liaiul 
permit us lo (l('(<M iiiiiH', a ^;ra\'*']!y soil, -w ith t'oinparativ(!iy low all<ali ('(HitcntH, 

chielly l omjioscil of Hiiliiliati a. The niiuimnm of sulpliates is lowest and tho luaxL- 
niuiii liifilii'st ill tho scrub salttmslibeU, bat oaibonates ("black alkali*) and cblotidl 
are lowest iu tho Bigelovia belt. 

Sampliire indicates moist soil, 'n'itb excessive chlorids (couimon salt) and salpbatc^ ' 

Greasevood (AUenrolfca) grows only, as far as onr data show, in moist soil, wheia 
BnlpbitteB and common salt are beavy and carbonates ligbt. 

Saltwort (Scueda) depends on beavy cblorids and heavier sulphates, witb carbon- 
ates varj-ing between 360 and 2-1,000 ponnda to the acre. It evidently tolerates the 
Matter considerably, without preferring tbem. 

Much worlc lias yet to bo done before we can determine the full extent of the value 
of tlies<- and oilier plants as alkali indicators. 

Of these belts, only the first two seem favorable to rcclanmtion, 
althongb the others will grow plants well adapted to {^razing. Tino- 
top sail -;j;ia.s.s i.s readily ealcii by cadlc, and the recently introduced 
Australian saltbusbes seem quite promising for soils containiD|t large 
quantities of alkali. The following preliminary list of xilants suitable 
for cultivation on alkali soils is given : 

On strong alkali, — Saltbusbes {Atriplex spp.), fodder plauts; Modiola 
(JUodiola decumbens), fodder; wild millet {Beekmannia eruccBformU), fod- 
der; Kolrcutcriapauividafa, shrnb; sae-saoul [Tlalo.ryJonammodendron], 
dwarf timber, valued lor fuelj tialsola soda and S, indica, formerly 
burned for barilla, used' in tbe mannfactore of glass and soap; Koehia 
{Kovhia spp.), fodder plants. 

Api>(irently not tolerant of the strongest alkali. — Vegetables — S:in- 
flower (Ilelinntlms annuun), used for chicken feed, oil, paper, and fuel; 
valuable for hogs; beets (garden and sngar), spinacb, onion, celery, 
tttid asparagns; fruits — Mmgnus angustifolius, a tree wifli small and 
agreeable fruit, and I'eruviau ground-cherry (Physalis peruviana), 
Jerusalem artichoke {Helianihus tuberosity), especially the white variety, 
herb, with an edible fruit; and fodder plants — slender grass ( LrptocJitoa 
iiiihricat(t), Jolnison grass {Aitdropor/on ialepensc), quack grass {A(iro- 
pyron repens), switch grass i^Panicum virgaium), smooth bunch grass 
{Pott Uevigata), wild rye {Etymug amdenmtus), alkali saccatone (PaMt- 
e«m&t(I(03t(m),redtop {Ar/i-ontis nlhn), Hennnda grass ( Cynoilon dactylon), 
jicMiited barley grass {Rordeum nodosum), tea tree {Lcptosjjermum lanig- 
erum), an Aastralian shrnb, and Myall (Acacia pendula and A. homalo- 
phylla), Bhrabby acacias. 

amnmuE dp alkali ojs the oEBKmAiioN and osowie 

OF FLA5TS. 

In cxpcrinionts by the Wyoming Station on the influence of alkali 
salts on tbe germination of wheat and rj-c, it was found that small 
amounts of these salts hasten germination and no doubt also "assist 

in tlie life of the iilant, cither stiMiuIating its growth or acting directly 
as plant food." "\Viieu, however, the proportion of alkali salts ex- 
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smaller proportion in tlie stalks, and still less iu the ears. A week 
later, wlien the i>l;uit li;ul readied wbat is couimonly known us. tbo 
roasting onr sta^e, the leaves still oontaltied more than one third of 
the dry matter, bnt only about one-foarth of It was found in the stalks, 
vrbile the ears now contained a little over 40 per cent. This is repuded 
as evidence tbat the ears gronr partially at tbe expense of the stalk. 
At the glazing period the leaves contained less tban one tliird of the 
tolal dry matter of tlic ciop, (ho stalks aboat one fiMirth, and the cai-s 
over 44 per coat; but when tho corn was folly ripe and ready to bo 
harvested there was still over 63 per cent of the dry matter in fhefltalks 
and leaves and Imt lO.l?^ \wt cent in the ears. 

A further study was made of the distribution of tho iiroteiu and 
albamiaoids (nitrogenous constituents, see p. 30) and the nltrofCH'^lNM 
extract (containing espceially the carbohydrates, starches, sngiirs, etc., 
see p. 31). The results obtained iu this investigation are given in the 
following table: 



Dlttribution o/ protein, altinminoiih, nnd nilnrien-rrrr crtrnri in (k« XtKMt, lMk$, 

eura of (kc corn plant at diffvicnl hUhji-k iif ijiowth. 



Ttaa«f rattisg. 




AlbuiniiiuitU. 


Nitrf>gcn-freci extract. 


leaven. 


sulks. 


Kara. 


LCATCS. 


Stalkn. 


Ban. 

Per cl. 
37. .'lO 
40.41 
Si 111 
58. 70 


Leavei. 


Stalka. 


Ear*. 


Ancnsl 24 liii milk) 

Si-iil.-iiilii r 7 (Klii/iii-l 

September 13 


/Vr c(. 

Wl. 711 
44. li'J 

411. (rj 

32. IW 


Ver et. 

in. nil 

HI. 
II. M 
17.111 


Ver cl. 
:u.3o 

44. M 

.'ill.lHI 

50. «l 


iVr et. 

.VJ. .10 

f.i. (in 
4:. 71 

»0. 00 


Per ct. 

10.00 

•J. 5:i 

5. Ill 
10.70 


Per cl. 

38. 50 
2B.40 

a;i. 60 

15. so 


Per et. 
17.51 
'£<.«4 
i». 30 
29.40 


I'er et. 
44.(10 
47. IK) 
51 '.'0 
&t.7U 



The results show that in tho earlier stages the greater portion of tho 
protein, which is tho most valuable single nutrient, was located in the 
leaves, and even wlicn the eorii had sutliciently matured for cutting 
only a little over half of it was found iu the ears. About GO per cent 
of the albnminoids, the most valuable part of the protein, and over half 
of the iiitnifieii iVee e.xtrai t (carltoliydi atcs, stait li. sii<rar, elc.) were 
found in the ears at the time of the last analysis. When tho coru was 
fully ripe, about twice as much starch and lagar was found In tlte 
Btalk.s as in the leaves. 

iu 18*J7 the work was partially repeated and the results wore analo- 
gous to tltose obtained the jCKt before. This season there Bi*fiuw 
ently a slifjlit loss in the total dry matter bctwi'iMi September <i and 
Seiiteniber la, but at the same time there was a gain of dry matter iu 
the ears aud a corresponding loss iu the leaves and stalks. 

During 1S9C investigations were also made on the distribution of tho 
food materials in sweet corn and sorghum. It was found that the cai s 
of sweet corn when llie plant is fully lipc contain but little more tliaii 
one-half of the total dry matter, the leaves over one-fourth, aud the 
stalks less than ono-flftb. In this case, as in the case of the deut com, 
the leaves included tlie husks. When the corn was ri[ie the leaves 
a)ufuin«d -i'.i.SO per cent of the. protein and 3U.G0 per cent of the alba- 
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is carried on somowbat intensively, tlie corn crop is cut for fodder or 
made into silage. When the dry season lias cansed a scarcity of hay 

coi n fodder makes a most excellent subslitiite. Tlio feeding vmIhc of 
the fodder is appreciated by many fai luers, and circumstances, suck as 
a scarcity of feeding stnfiFs, may force others to cut their corn and put 
it np as fodder in ordei- to feed it in an eeononiical way. Tlie greatest 
difliciilty in securing corn fodder is tlie ainonnt of labor and time re- 
quired to cut and shock it; but the corn harvester, which has come 
into use daring recent years, lias lightened this burden to a great extent 
and the main work now is in building the shock. The greater rapidity 
Aviih which the work can now be done makes it possible to cut larger 
fields at the proper time. 

In this connection the composition Of the leaves and the stalks as the 
plant approaches mafniity becoir.es a significant factor. The food value 
of the fodder depends largely upon the time of cutting, and after that 
npon the curing and storing. A study of the distribution of food 
material in the leaves, stalks, and ems at different stages of growth 
was begun by the Michigan Experiment Station in 18'JG and partially 
repeated in 1897. l?be results of this investigatioa have been published 
,in a recent bulletin in connection with other data. 

The first year of the experiment 100 representative stalks were 
selected at each of four diti'erent dates, namely, August 24, when 
the corn was in the milk; August 31 ; September 7, when the corn was 
glazing, and September 14, when it was ripe. The weight of the 
leaves, stalks, and ears, and the percentage of the total weight each 
.roiH'cseiited were determined as given below: 

Weight of the leavet, gtalka, and ears of 100 corn plants and the peroentage of Ihe total 
dry matlereontained in ihete parte ai Mfferent itaga of growth. 



Time of catting. 


Weight. 


rerccutape of total 
weight. 


Feroentaice of total 
dry matter. 


Entire 
plant. 


Leaves. 


Stalks. 

Lbt. 

67,7.i 
00.50 
00. 50 
04.00 


Ears. 


Leaves. Stalks. 


Ears. 


Leaves. 


Stalks. 


Ban. 


Au;inst -4 (ill milk) 

Bepteaiber 1 (slazhlg) .. 


Lbt. 
201.75 
195.00 
210,25 
176.60 


Lbt. 
85.0 
70.0 

8-2. 0 
40.5 


Lbt. 
4!). 00 
62.50 
59.75 
OX 00 


I'er ct. Per ct. 

42. 13 ST 

:W.98 31. 10 
3!). DO 33. 60 
28.04 30.26 


Per cl. 
24. 30 
2(i. a2 
27. 34 
35. 70 


Per ct. 
30. 41 
D3.G3 
30. 03 
21.77 


Pit ct. 
34.27 
25. 63 
25.53 
31.91 


Per ct. 
29. 32 
40.83 
4A.U 
46.31 



. From a feeding point of view the total weight of the plant is of less 
importance than the amount of dry matter contained in the plant. As 
is shown by the lignres in tlio above table, the relation of the weight 
of the stalk to the entire plant remained very nearly constant, while 
the relative weight of the ear increased and that of the leaf decreased. 
When the ]>lant was fully matured less than oiie-lialf of tlie total dry 
matter was in the ear, about one- third in the stalk, and more than one- 
fliithi ia the leaves. When the corn was in the milk a little over one- 
third of the food material \7aa contained in the leaves, a slightly 
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niinoids. The ears contained over (iO per cent of the total protein and 

were iilso found to be rich iu the carbohydrates — starch, sugar, etc— 
but not rehitivoly so rich in these constituents as in protein. 

In the stndy of sorghum the greater portion of the City matter of the 
plant was found in tlic .stallcs, and wlicn the i)liint was ripe tin; atnoiint 
of dry matter iu the leaves was about equal to the amount coutaiued 
in' th© tops. "Although over 05 per cent of the total dry matter vraa 
found in the, stalks, do-SO per cent of tlio protein was found in the 
leaves and less than 20 per cent in the staliis. The albuminoids were 
found to be distributed as follows: 3D.33 per cent iu the leaves, 30.38 
per cent in the tops, and 24.20 per cent iu the stalks. Nearly thrce- 
fonrths of the carbohydrates — starch, sugar, etc. — was fouud in the 
Btulks. Tlic analyses show that the leaves and heads of sorghum are 
relatively rich iu protein. 

Iu connection with these experiments the absolute weight of dry 
matter ami nutiiciits was determined in 100 bills of corn cut on dilTer- 
eut dales and from these data the yields of dry matter and uutrieuta 
-p^ acre wore calculated. The results were as follows : 



Yields per aore of green fodSer, dry matter, and nutrienti. 



Time of cutting. 


Greon 
fodder. 


Dry 
nmtlor. 


rrotcin. 


Nitrogen- 

freo 
extract. 


Fat. 


Fiber. 


Soptembcr 8 (ulsiiujt) 


Pot/tiffg. 
21, 2ii:i 
2a, 4U3 
25, 803 
23, 007 


I*ntniil.i. 
:l, 11711.21 
0. 3.'0, 30 
7, 110,29 
8, 020. 24 


Votnids, 
472, 73 
570. US 
711,03 
696.00 


Vfinndg. 
13 

3,212.45 

4, 554. U 

5, 350. 72 


VoiindH. 
07. liU 
143.11 
199.08 
242. 01 


Pouvdx. 
1,01«. 0,> 
1, 148.07 
1,2M.78 
1, tia. 17 



- The gross weight of the crop increased rajiidly and regularly wp to 
^ time of glazing. Attet that period the elitiage was mainly in the 
dis|)laceinent of water by dry matter. From the tasselingof the corn 
to the time when the cars were iu the early roastinj^- stage there was a 
gain of 44 per cent in the dry matter; from the early roasting stage to 
the time of glazing the dry matter increased over 33 per cent, and from 
this stage up to maturity there was a farther increase of about 12 per 
cent. The albuminoids and the proteiti increased rapidly up to the 
time the kernels were glazed. The increase in nitrogen-free extract 
and fat from the beginning of glazing to maturity was more than one- 
si.xth and one lifrli, icsiiertivcly. I'roiu those results it is concUidetl 
that in order to secure the greatest yields of dry niatter and available 
Btitrimts the corn should not be harvested dntil fally glazed and until 
some of the earlier ears are nearly, if not quite, ripe. 

BOWS AHD FXQS AT FABBOWDTQ link 

The Wisconsin Station has recently published some interesting data 
concerning sows and pigs at farrowing time. The weight of the sows 
before and after farrowing was recorded, as well as the weight of the 
afterbirth, and the weight of each pig at birth. 
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The navn on •which observations were made were ten in nnmber and 

were i)nr(' bred roliViul-( 'liiiias and Rciksliires, crosKPs of tliesc lirccds, 
or cross-bred Poland-Ohina-OUcster Whites. Tliey ranged in age from 
one to four years, and in weight flrom 240 to 577 x^nnds. The average 
woiglit before farrowius was [WA ikiuiuIs ; after farrowiuf;, 350 yiouuds. 
The average weight of the afterbirth was 4.U1 pounds. The litters 
averaged 10.7 pounds each. The individual pigs ranged In weight 
from 1.3 to 3.1 poundn, the average beiiiR 2.2 poniuls. Tliere wvro from 
6 to 12 pigs in a litter, and in (general tUu iadividuul pigs in large litters 
were somewhat smaller than those in small Utters. < 

In a litter of pigs there is often one mnch weaker than the others. 
This is often called the ruut, or teatman. It is frequently spoken of as 
the last pig farrowed, this occurrence being unpinised to cause infe- 
riority. This idea was not borne oat by the fiusts observed. The first 
pig bom in one of the lots weighied 2.1 pounds, and the last 2.0 pounds. 
In other cases the pig farrowed last weighed less than the one furrowed 
first. lu this matter, however, no regularity was observed, and it is 
stated that no weakness or other inferiority was observed in the lasC 
pig farrowed. 

THE SOT BSAV A8 A TESOIVO 8TD1F. 

The soy bean, an annual leguminous plant, has been grown firom tho 
earliest times in Japan, China, and other countries of southeastern 
Asia. It is said to have been introduced into this country fhim Japan 
in 1S54, but for a long time it was cultivated to only a limited extent, 
principally in tho South. In comparatively recent yewrSi however, 
Improved varieties, adapted to varying climatic condltidns^ h.«r6 beeit 
iiitrodueed, and the cultivation of the plant has si)rcad qnite rapidly^ 
its range of successful culture being almost as wide as that of oom< 
Many of the stations have experimented with the bean and thtts ealled 
attention to its merits, and the Divisicin of Agrostology of this Deimrfc- 
ment has issued a Faruicrs' Bulletin (oS) which discusses in detail 
the characteristics, varieties, and caltare of the plant and its valae as 
a food and feeding stulT. 

The .Japanese and other Orientals grow the plant mainly for tho 
seed which arc used in tho preparation of a variety of I'ooda. Th4 
bean is rich in nutritive material and makes a valuable food. It hM]a 
high protein content, and hence serves well to balance the dtel 
people, such as tho Japanese, who do not eat much meat. There is no 
special demand for such a food in this country, however, and so the 
Boy bean is likely to be, at least for many years to come, of most vafne 
as a feeding stn If. It serves admirably to balance the rations fed (o 
stock. The plant may be led as greeu fodder, hay, or silage; or the 
beans may be fed in the fbrm of meal. As a green fodder it has Mitia.' 
fed at several sjations with varying success. It seems that stock in 
many cases does not relish it at first, but becomes accustomed to it. 
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The food constitheuts iu the soy beau and in corn and some other 
feeding staff's are shown in the following table of average analyses: 

Sood ooniHtuenU in toy leant at compared with oiher feeding ttvfft. 



Onen tejr bran (vliol* plant; ...... 

Qreea com fodder 

Soy-kaan hty (with fmif nnd seeds) 

S)ty oom fooder (with ears) 

fio^-bean straw (after thiasbing) . . . 
Oom atover (vimt without ean) — 

Soy-bran seed. '. 

Owen l((»nds. .'. ■ 

Bsf-bean meal 

faa meait 

Oornineal 

Cotton.i!eed nieal 

Linseed meal (new process) 

Bny-bcan silage 

Clover silage 

Corn silage 

Soy beau and corn silage 

Soy bean and millet silage 



Water. 


Ash. 


I'rotuiii. 


J'ibor. 


Nitrogen- 
free 
extract. 


Fat. 


Per cent. 


Per cent. 


Per cent. 


Per ctnt. 


Per cent. 


Percent 


75.1 


2.0 


4.0 


8.7 


10.0 


t* 


79.3 


1.2 


1.8 


6.0 


12.2 


.6 


11.3 


7.2 


15.4 


22.3 


38.6 


M 


42.2 


2.7 


4.5 


14.3 


34.7 


L« 


10.1 


5.8 


4.6 


40.4 


37.7 


1.T 


40.5 


3.4 


3.8 


19.7 


31.5 


1.1 


to. 8 


4. 7 


34. 0 


4. 8 


28. 8 




10.9 


1.5 


10.5 


2.1 


69.6 


6.4 


liO.8 


4.5 


30.7 


4.5 


27.3 




10.5 


2.0 


20.2 


14.4 


51.1 


Li 


15.0 


1.4 


9.2 


1.9 


68.7 


s.a 


8.5 


7.2 


43.3 


6.4 


22.3 


13.5 


10.1 


5.8 


33.2 


9.5 


38.4 


s.e 


74.2 


2,8 


4. 1 


9.7 


6.9 




72.0 


2.0 


4.2 


8.4 


11.6 


I.l 


79.1 


1.4 


1.7 


O.Q 


11,0 


.8 


76.0 


2.4 


2.5 


7.2 


11.1 


.8 


70.0 


2.8 


3.8 


7.2 


7.2 


1.0 



It will be readily seen from the above table that the soy bean is very 
rich in nutritive materiiils, the green plant being much richer than 
greeu-coin fodder and the ripe seed than corn kernels. In fact the 
composition of tlio seeds more closely approaches tliat of the oil cakes — 
ootton-seed meal, liuseed meal, etc. — than any other class of feeding 
staffs. It has been shown by the Massachusetts Station, however, that 
with the yields usn ally obtained in tliat sccitioii (^oiii ])ioduces a lar^jcr 
amoaut of natritive material per acre than the soy beau. The latter, 
however, has the following advantages: "(1) It can draw ranch of its 
nitrogen from tlic air; (2) tlio bean stnbblc and roots probably have 
greater mauurial value than those of coru; and (3) the bean, being so 
in flesh formers [protein], may takd the place of stich concentrated 
foods as cotton seed meal, linseed meal, gluten nioal," etc. As the anal- 
yses show, the hay, like that of other legumiuous plauts, is rich in pro- 
ton. ' Theplantis likely to lose a large part of its leaves in the process 
of coring and thus suffer a serious reduction in nutritive value. 

The value of this crop for silage is recognized. It is highly nutritive, 
gives a heavy yield, and is easily cultivated. The vigorous late varieties 
]|re well adapted for silage. The crop is frequently ensiled with corn 
(2 parts of the latter to 1 of the former), and like other legnuies it 
improves the silage by tending to counteract the acid reaction of corn 
silage. 

Soy-bean meal is a highly nutritions feeding staff. An experiment 

conducted at the Massacliusetts Hatch Station led to the coiicliision 
that soy bean meal is a better feeding material for dairy cows than 
cotton seed meal. The soy-bean meal produced more milk, richer 



The Kausas Station has probably esperimeuted with the soy bean 
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more extenMreljr tfaan any other station. Its expertenoo with tb« sojr 

bean as a food for stock is reported as follows: 

With dairy cows soy-bean meal taki's tlio i)l:ico oC liiiseotl monl, bning soiiicnrlint 
riclicr in protein, a laxative fiicd, anil softouin;; tlio butter fat. Not ovor 3 ponnds 
per day sbonid bo fed to a cow, anil the «oftoniiig effect on the butter may be OTff- 
come by giving feeds haviag tlie opposite tendency, such as com, Kafir ettOf sad 
oottoii-sced meal. 

In tbo \r inter of 1898, in £it(oulog 7i-montbs-old pigs, the gains per bmfcel of 
feed were : 

Pounds. 



Kaiir-com meal 1L7 

Shelled corn ; 

Kalir-com meal fonr-flfths, soy-bean meal one- fifth 13.6 

With pigs 6 mouths old the gains per bnshel of feed were: 

Kafir-eont meal ...... 8.4 

Shelled com 11. » 

Kalir-corii mciil foiir-lifilis, K(iy-lip:ui mc:i1 one fi fill 1!!.2 



With both lots the i)i{;8 having noy-beaii meal made tbo uiogt rapid growth ond 



■were ready for market much earlier. ' 
With weaning pigs the gains per bushel of feed were: 

Kafir-corn iiii al , 10.4 

Cornnieil 11.5 

*■ Kafir-corn meal two-thirds, soy-bean meal cue-third ..m... 15.1 

Ccam meal two-thirds, soy-bean meal one-third 15.6 

In the fkll of UOS this station bought of farmen 00 ordtnsty ttoek hogs of mixed 
breeds. The gains per bushel of feed in fattening these hogs were: 

Founds. 

Kafir coni me.il 7.6 

Kofir-com meal fuur-fiftlis, soy-beou meal one-tifth 13.0 



The boga fliitened with soy-bean meal have Jntt Ue<Hi marketedi vliito 0^om 9i$ 
having It will not be ready for ibor or five weeks. 

ALFALFA HAT FOB HOOS. 

Tlio Kansas Experiment Station lias recently reiwrtcd tlic results of 
experiments made during the fall of 181)8 to test tlio viiluo of alfull'a 
hay fed to pigs receiving all the grain they would eat. 

Tlic pi{?s, averajritij; 12.1 pounds eacli, were ]ilaced in lots of ten in 
large jiens provided with Hhelter sheds open to the aoutb. Alfalfa iiay 
of the best qnality was led dry in a lart;e liat trough, tbo pigs receiv- 
ing in addition all the black huUed white KaOr corn they would cat 
without waste. The animals were given more hay than they would 
eat and they consiuued only the leaves and liner stems. Ik'siiuiiiifc 
l^ovember 2i audcoutinuhig nine weelcs one lot of pigs was i'od alAil£f» 
hay iind Kaflr-corn meal dry; a second lot, Kafir corn dry; a tliinilot, 
Kalir corn meal dry; ainl a foiirfli lot, K ilir corn iikm! wcI. 

The gaius per hog in the nine weeks froai the dillereut methods ot 
feeding were as follows: 

rounds. ' 



Kafir-coru meal dry and alfalfa bay 90. 9 

Kafir com whole 59. 4. 

Xa8r-«<^ meal fed dry 

Kaflr-o<nu meal fed wet 63.3 
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At tlic cml of tbe experiment tbe alfalfa fed \ng^ were nvoll fattened 
aiul wore iiiaikoteil. It is estimated that under normal (uinditions it 
'would have taken foar or Ave weeks longer to put the other lots iuto 
good marketable condition. 

The gain from feeding alfulfa liay with Kaflr-corn meal fed dry, over the meal 
alone fed dry, was more than 73 per cent. 

Ton bogs in nine 'sveeka wore fed 636 pounds of alfalfa bay ; and for each 7,83 
pounds of alfalfa bay fed with the dry Kafir-corn meal the bogs gained 3.4 pounds 
ovei those having dry Kafir-corn meal alone— a gain of 868 ponnds of pork per ten 
of alfalfa hay. These results aro not dne to the feeding value of the alfulflt a'one, 
but also to its influence in aiding tbe hogs to better digest the Kafir com. Tho 
alfalfa hay also gave a variety to the ration, making it more appeti/iug and inducing 
the bogs to eat more grain. The ten hogs having grain alone ate 3,885 pouuds of dry 
Kafir-corn meal, ■wliilo tlio ten hogs lia\ ing li.'iy and grain ate 4,679 pounds of tlio 
Kadr-corn meal anil 05(1 ["lunils of ali'alfa hay. Tho liay-fod hogs ate miiro grain anil 
gained ninro i'ur eacli busliel oaten. 

In a. former c\porimont at tliis ri)llp;;i'. ]iig3 werr [lastureil tliningli tin; .snuiuieron 
alialTa with alight i'rciliiig iif roin. Al'lrr ihilncting tlie ]n oliiilili' gain from the 
corn, the gain per aero I'rom tho alCalfa pastnro was 776 pounds of pork. 

Tliese facts inilicato that to produce pork most cheaply tbe Kansas fanner most 
bare alfalfa pasture in summer and alfalfa hay in winter. 

ANIMAL KATTEB A HECES8ITT FOB FOVLTBT. 

It is well known that poultry wlien allowed to range at will eat con- 
siderable quantities of animal matter in the form of insects, worms, etc. 

How necessary this animal matter is to the health of fowls, and espe- 
cially dueks, was strikingly Lronght out by reeent exi)eriiuei)ts at the 
New York State Experiment Station. Two lota each qf chickens and 
dncks, as nearly alike as possible, were used in these experiments. 
One lot in each case was fed a ration of mixed grains and skim milk or 
curd coutaiuing HO animal matter, the other a ration of mixed grains, 
with animal meal and fiesli bones or dried blood. The two rations 
were about equally well balanced, althongli the "animal-matter" ration 
contained a little less protein than tbe "vegetable-matter" ration. Tho 
distinctive dififereuce between tho two rations -was that in the cue case 
two-fifths to one-half of the protein came from animal sources, while iu 
' the other it all came from vegetable sonrces. 

Two trials were made with'tadckens. :- - 

In each trial more food was eaten bjr 1ih6 io| receiviBg tiuimal protein, the gain ia 
weight was more rapid, motnrity Vis reached'cafUer^ldui 'food ttbs reiinirud for each 
pound of gain, and tbo cost of gain was lesa. ' 

Dnring tho first twelve weeks of the first trial [Starting with cliickens one-lialf 
week old] the chicks on animal meal gained 50 percent more than tliose on tlie veg- 
etable diet, althongh they ate only "(i per cent more; they required half a pound 
le.Hs of dry un\ttcr to gain 1 poniul ami rarli pound of gain Cost only 4^ conta, as com- 
pared with 5! cents for tlio grain-fed birds. 

During the next eight weeks tho cost of gain was 7i cents and llj cents, respec- 
tively. Tbo animal-nieal chicks reached 2 pounds in weight more than five weeks 
before the others; tboy reached 3 ponnds more than eight weeks sooner, and three 
pullets of tbe lot began laying four weeks earlier than any among the grain-fed 
birda. 
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Vfith the second lot of oUeln, starting at six veein of age, tlie dltbrenoea were in 
tbe same direction, tlioagli not quite so striking, tliiis showln;; tlint tbe great advan- 
tage of tile animal nitrogen is In promoting quick, healtliy growUi and early 
maturity rntlier than increasing tbo tendency to fatt<!u. * - * * 

Tbo results wore moat convincing, nliuost startling, in tlio case of dncUlings fed 
ihc c ontrasted iiition. ' " ' lirfoio Uic (.'Xiicrinienl liad liccii long uiidcr way it 
■was 111)1 ici'il tli.'il tlio ;iiiiiiKil-ni;'aI birds wi'n> devclDjiiii;: rapiclly tmil cvciily, lint tlio 
^?-aiii-ri'(l (liii_'lvliii;;s wrri' liridiiilM;; thin and iuii>v<'ii in Hizi', It was sniiu'l i iiii'H 
uliiMist. [litirnl ti) H('(' till! loiij; iiri'Kcd, srrawiiy, graiii-lVd liirds, with triiiii;liH full of 
good, appari'iitly « liDlesiiiiic I'liod bul'on' lln'iii, st niiliii;; on the alrrt and Ki ranildinjj 
ill hot hasto niter tho unlucky giiisahoi)|"jr or lij whii h venluroil into tlieir jicn, 
while the contented-looking meat-t'od dui'ks lay lazily in tlm snn iiml lutid no atteii- 
tiou to buzzing bee or crawling beetle. Tbe 32 meat-fod birds lived and tlirivcd, 
bat tlie vegetable-food birds dropped off oae by oo^ ati^vad to dMith tkim^^la^ 
of animal food, so tliat only 20 of the 33 were alive at tbe close of the flftemiUt wedc 
of contrasted feeding. They were then fed for four weeks on the meat-meal ra^m 
and made nearly as rapid gains as the other lot at the same size two months bcforiii, 
bnt they never qnite overcame the disadvantage of thoir bad start on grdina 
alone. • • * 

In conclusion, then, it may be snid that rations in which from 40 to 60 per cent <tf 

the ]irotein watt siiiipllcd by animal (i>i»l gave nnue ('eanoiiiical results than rations 
drawing most oftlieir iirutein from vegetable Hoiinx's. Tlic chief advnntuge wns in 
tbe luodnciiiiM iif rapid growth, aUhoiigii the cost of production la alun in its favor. 
While inferior palalaliilily may liave l.ad Komething to ilo with tlie, marked reKiilts, 
cspeeially witli tbcidm UB. the wlnde liearing<d' llie-.e expeiimentH and otIierH not 
yet reported seeuig to indicate that tho su^icriurity of the ouo rutiou is duo to tbo 
presence in it of animal food. 

EEIATIOI OF WATEB SUPPLY TO AHIMAL DUBASES. 

About threc-flftlia of the, hndy is water, and while wntcr is 

not strictly a food in itself, no food cuu be assimilated without tho aid 
of water, large quiintities of it being required to carry ou tbia process. 
According to a bnlletin of the Indiana Statiba— . 

The liorse requires from 64 to W pounds, or 8 to 10 gallons per day, n gallon of 
water woigbini; 8 ponnds. Dnring tho months of February and March live horses 
drank from 48 to GO ponnds per bead when not at work, and from G2 to St pounds 
■while at work. Forty-four per cent of tbe water was drnnk in tho fonnoon and 511 
]icr cent in the afternoon. 

Cattle driiilv more than Imr.ses. During tho pcrioil abi>v(^ referred to, eows not 
giving milk drank 7M ji:iiind« and cows in lull "ow of niilK draiil; 1 lU (loiinds per 
day. The largesi drink was 122 pounils and the greatest amount taken by one ani- 
mal in one day w.is ITt! jioiiiidt*. Tlii' 1 tah Kxiicrimcut Station foand that steote 
fecdiug upon dry feed required 83 pounds of water per day, while thuso fed upwi 
green food oonsunied only 33 ponnds per day. Cattle drank 72 per cent of WfttMC 1% 
th<' morning and 28 per cent in the evening. 

rigs fed corn and skiiu iiiilU (3 pounds per day) drank 2.G5 poiuMla 
of water per day; those fed wheat and skim inilk, 5.2iK)iiiids$ titoto 

fed corti, wliciit, ntid .sliitii mi/k, 3.!) jioniid.s; f lio.so fed Boalvcd wheat 
and skiiu luiik, o.li pounds. 1'licse ligures indicate, as in tho cxperi- 
niciits with steers at the Utah Station, that the amount of water drunk 
is inllueiiced to a cnii.sidei iible extent l)y the character of the food. 

No atlenipt has been made to dotcrmiuo tho quantity of Water needed daily fW 
■beep. ' " Tliey drink comparatively little water while npon posture. "Cbtf 
21283— No. 07 2 
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ran endure privation an regnrils -wntoT fnr Tjcyond otlier domestic animals. HiisliM 

leil (d I III' In-Iii'f cnniMKm aiming farmers tlmt ulice]) ilo imt nerd wiitiT iinil that ^^evr 
is iriit. 'I liis iM 11 ferions niiBtiike, anil accdniits for llie loss of many liiinilred 
laiiilis ill tliis Slate: evrry year. 

Tlio numlicr of liuics an nninial ■n ill drink iluriii'j: tlio day, wlion allowed full 
ojiportHiiity, is not Uuovrn, Ijut is indicated in a ;;i'in'i ;il \v ay by the stomacb. Tbo 
Btoniacli of the horse is Bniall and, as might lii; KU|ii)iised, does not require much 
■water at a time, hut often. The sloniacli in cattle is very large, and rumination (chew- 
ing tlHS Cnd) is performed, Tliia neceseitates saturating tbo food with watet beforo 
nrnhntfon can take place^ and probably explains Arhy so tnneli water is dnink te 
tbe moning. 

The above facts make it clear that we may expect a close and impor- 
tant relationship between water snpply aod disease in domestic antmala, 

and tliis fiict is most strikingly denionstratcd when tlio snpplyis Insoffi- 
ciout or is coutauiiuatcd with matter which cau.ses disease, 

The ^aemea wiixk tttim aa a zesnlt «t aapplying water in itmffldent qnmititiea 
or Dot providlnc water In aoeeoaible places are qtorodic in oharaoter; that is, affeot 
only nn occasional animal, or a few in a herd or flock. Protiably the most serions 

disease having surli eaiiso is mad itch in catth'. This occurs especially in the fall 
of the ycai', wlien the (lattlc are n)ion dry ]iasiure or when tuiiied in upon a dry 
stall; (ii'Id. II ni;iy oceiir at other tiinos, and also lie due to otiier causes, but with- 
out doubl (Ml pi T ceul of the cases occurring in this State are dirorlly tran alile to this 
cause. Slice]! also sii IVcr 1 1 oin iuipael ion and cojistjpat ion. and large iniiiihers die l"or 
want of proper water Bupjily. Hogs, especially young ones, often succuinih from 
like treatineut. Horses probably suflfet least loss, hoeanse tlaey receive the greatest 
care in this respect^ but no doubt many oases of colic, impaction, and constipation 
are traceable to this senrce. 

The losses that arise from an insufficient water supply are small com- 
pifod witb those caaaed by water of an improper ckaracter. Watec 
wlilcli eomes from deep wells, proiwrly protected, is free from disease 
f;;i'nns; tliat, lio\ve\ ('i', which comes from ponds, ditclios, iind strciinis 
luay coutaiu such germs. "Not all surface waters arc daugci'ous, but 
jdlare more or less exposed to iofectiou, and may become dangerous at 
any time." 

Careful investigation has showu that hog cholera has been largely 
disseminated in Indiana by eoDtamiuated streams, tlins beadag oat the 

coueliisinii-s from investigations by the Buroitu of Animal ladastryof 
this Dcj)artment that "perhaps the most potent agents in tfao distri- 
bution ©fliog cholera are streams. • • * Tiie lii st step to be taken 
in the prevoutioa of hog cholera is the securing of a wholesome water 
supply." 

There are numerous parasitic diseases to which all animals are sub- 
ject. Water is necessary to the growth of these and is an imiwrtant 
caiTier of them. Bnch parasitic diseases as twisted stomacli wormis, 
iioiliilav disease, paper skin, liver Hiike, i»nd lanK worm of slieej), iind 
worms in hogs, horses, and cattle, are largely due to surface water. 
*Pare ■water'ftom deep trells is the prerentire." 
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COOLUrO OF OHEESE-qU&IBa EOOHS. 

Tlie iinpovtance of properly constrnctod Hioo^c-carlog- toontllj trttil 
provision for reyulutiiig the tcMiipcraturo, was I'lnphusized In tlie report 
of tUo Wiscoiisiii Experiineut Station for LS'JT, and R more recent bttl- 
leliii of the stiition ^-ivos i)iac(ical rocoiuincndatioiis on tliis point: 

Tlin watrlil'iil eye of tin' iniikrf ii liio (iftoii (livcrti'il frdiii tlio diopsn in soon as it 
ia ptii'ocil upon the slielvc s. Ins|icction of the roiiditions uniUr Avliit li clioi'se !• 
cured iu this country nliiio)st witliunt exception Nhows tlint the (lel.illH of tbo cuHnf 
process receive little or no attention. Cuiiug rooms nro bnilt iu tlio chonpost poni- 
Llo manner, Ko uttonipt is made to control the teuiperntnre or tlio uioislnre content 
of the same. Jt is not at all nncoramon to lluil cliccie stored In plnees tbo iampea^ 
tiivc (if whicli is Hilbjcet to alnmst ;is iiiiicli fliietiiivtiim lis Ihc oiitKide i\!r. 

TliO result is uot only a teiuperaturo far too high for propor clieoie 
ripening, but sudden flnctnatiotis in tbo temi>eratttre, wiifeh «tk 

t'Xtienicly niidcsii-ahlc. The cffoct of tins liifili tcntperaturo.-; is very 
delcterioiiH to (lie (|uulily of cheese, resulting- in the melting anil leak- 
ing out of the fat ami a serious injury to the texture and tlavor of tbo 
cheese. This was demonstrated by the station in a series of experi- 
nieuts, iu which clieeso was cared under conditiona M bich ordinarily 
Iirevail at cboeso factories in the State, and also in rooms where the 
toniperatare was carefully controlled. Tbe cbcose odred at a high tem- 
perafure "bad a rant flavor and a value not exceeding 3 or 4 cents a 
pound," wlicKMs I lie clicesi' cnrcil at I', and below was in\'ariably 
of good quality and entirely free from all bitter flavor, and was rated 
by nu expert at 7f cents. Tbe limit to tbe safety zone is said to be 
about 05'^ P., and a temperature of from 05' to 75"' is n ganled as liaz- 
nrdoas, while a temperature above To degrees is regarded us iuvariably 
detrimental. 

No matter linw carefully an above grouiul curing room has been 
constructed, if the temperature is to be held below 05° it must be 
artificially cooled by some method. This may bo effected by (1) y^ti' 
Intinji' with ni,u:lit air, (2) ventilating through horizontal snbeaitb'dlHCb% 
(3) ventilating through deep vertical siibeaith ducts and wcli8,'(4)we 
use of cold water, (5) ventilating o\ i v i( c, (0) evaporation of \rater, Mid 
(7) mechanical refrigeration. The bulletin considers only the first three 
methods. 

COOLING BY VENTILATING WITH NIGHT AIR. 

Where rooms are cooled by ventilating with uiglit air, some moans ' 
must be adopted for forcing the air into and out of the rooms. The 
sitmplcst meaus is the use of a lO iucU galvauizcd-irou fiue, rising from 
tbe curiug room not less than 15 feet above the ridge of tbe roof of tbe 
factory and terminating in a wind funnel. While nigiitventiialion isau 
improvemeut over no eiibrt to control tbe temperature, it is uot believed 
that it will give the best results. 
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GOOLINa BT VENTILATINa THROUaH HORIZONTAI. BUBEARTH 

DaCTS. 

ri-()!(.'ssor King, of llic atalioii, lias giviMi considerable stmly tO0O0lln(f 
by nieaua of subeai tli ducts, ami as a result of bis work sevi iiil factories 
ill Wisooosiu have be<m equipped with sncli nr- 
rniigenicnts. These ducts iniiy be horizoiital or 
vertical. An ilhibtriktiou of a horizontal duct is 
given in fig. 1. The horizoutal subearth duct to 
be most efl'ectivc sbould not be letw tliau 12 feet 
below tlie surface and have a length of at least 
100 feet. Tlie dtict may be a single flue made of 
cement tile, or a multiple duct made of a series of 
drain tiles laid in tiers. The multiple duct cools 
tlie air incMC efTectually, as it luesents the larger 
cooling surface, but the air docs not pass through 
il aM ftist »s throogU the' single dtiet, especially 
trhea the vriud is ligtit. Accordingly, on days 





l-.-:;:.::.::-.^>:lv\.xKvi:'»!-.te'ifi 



^^in. 1.- S( tfi()Ti of clu'csr niring room nnd liorizoiital multiple snbenrtl) dnct; A, inlet to niriiig 
room ; I'j, .Mill 111' aiilii'Ki'lIi ilm l in liriclicil viitriinou to fiMjtory, C, cross section of tho mnltipla 

lIlK Is: l>, K. iH'ii'lii'll i;iltl;lll<'i' iitiiliM' fiuilU'l ill uillcrcild Of ralMKtil dOCti ftOUWl trtth BUHltk 

80 iiii'lica iu io.s.s ; G, vMiii to Imhl riiniu'l to tliu wind. 



when the wiud is light the multiple duct may not be as effective aa the 
(dugle dact of the Bftme total cross section and length. Professor 
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Kinff recoinmcnds eitlior llircc rows of 10-lncli tilr» or five rows of 
8-incIi till', 'l lic cost would be about tlic siiino in liotli caasa. The tils 
may be placed side by side, or the treuub may bo duj; uariotrer and a 
foot or two deeper and tlie tile place<l one above tlio otlicr. Tliefluo 

iVir ('"iiiluct lii^I tlio air frimi the fuiiiii'l to the duct uiay be inado of 
l^lank with the inside opening 12 inches square, or of galvanized iron 
with a diameter of 12 inches. The latter is considered preferable, as It 
is not so lilicly to l(';ik ;iir. I'il'ty I'cct in lici^^lit is cousiihM'cd sudicieilt 
for this tlue unless there are obstructions to the wind. The coustnio« 
tion of the fuuucl is Bhowu iu fig< 2. 




Fio. 2. — Sliovring liow fimiiol nnd vniio inny l>c iiioiuitctl : A. funiu'l; 11. nhnU nf fur-iH'l; C, C. C, 
1 ijicli pns Jiijn' ; I*. I>. li-incli jinti pipr : K, lor kujiimh t ct' I iin li f;ns pipe ; K. < 1, U , iiml M 
anil N N iiR* Ht.-ivfl of Imiid iron bcltnl Ii-jri tln r mul to llic Kith •* nl' tin- hluitt to Knjt)iorl llu- nxi^ 
ef tlio fuimcl: J, wcatlicr collar to turn rain out ol Hlialli K, L, band iruu to ilill'en vauu aud 
■ttacli It to fuuiiel. 

ooouaro bt VBimLA.TiNa throvob cbbp vbrtxoal kob* 

EARTH DUCTS. 

If it is possible to go down some distance before striking water, vcr- 
. tical docts may bcf snoi^iipgilly va«<L T\mo treQuire less piping, which 
will reduce the friction and hence give a greater current iu lighter 
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vrinAa than in tlie case of lonff liorlzontnl dtiets. It Is Tecommcntlctl to 

malic the vertical ilnct not less tlian 25 or 30 fVot in (U'prli if iinn lica- 
ble. Its constructiou is shown in fig. 3. An ordinary well is du/j about 
401uclics in diameter, with the large inlet pipe in the tenter nnd snr- 

roundcd by lliii tccn lines of (i inch 
drain tilo or 5incU galvanized 
iron pipe, the enrtli being closely 
jtacked between the diffeicnt lines 
of pijjo. Tho ui)i)er end of thia 
S3steni of pipes leads into n 
chamber Tvliich coininnnicates 
directly with the tiiiinij voinn. 
In practical cxiiericnce in a 
cheese factory in Wisconsin a 
Tvell 04 feet deep used as a sub- 
earth duct was found to bo quite 
eilicieut. Professor King believes 
that tho closed well will be found 
more serviceable than the ojien 
well, and more effective than tho 
much longer horizotitajl ducts 
which have been built. 
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COOLma THB BOIL FOR SHORT 
DUCTS. 

Where it 5s impracticable to go 
deeper than 15 or L'O leet -witliont 
striking water, the well may be 
constructed asjust described, and 
the space between the air flues 




I'm. 3.— Showing vertical subcai tli duct: A, brick clianiber 25 lo 'M fi«t below Burfncc mi\ 40 inches 
btMi diameter I B, tilo or cosdnetot plpeof gatraniaed inmt C, mala shaft of fkinneli O, btlflk' 
ebamber at opper end of duct. 

filled in with sandy soil or fine sand and this coole<l by pumping cold 

water fi'oni the W(>11 njion it once a ^\v>.']^ or of'teiier. "Where this is 
done, galvanized iron Hues are prolerable to drain tile, which will allow 
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■water to poroolate intotlioni. The bottom of tbe doct shonM be «t , 
least 4 feet above standing \rater in the ground, so as to gtve good 

(Iraionge. ~ 

cooziiira wztb air forcbo tbrouoh cold watsr. 

Wliore tlic fjroniid water is so close to tlio siirfaee tlint a \oiti('iil 
iluct could not bti made more than 12 or 15 feet deep, a cistern about 0 
or G feot iu diameter may l)e constructed and tbe air cooled by passing 
it tbrnnpli a system of pipes in the cistern, aa shown in fig. 4. The 
flue for introduciufj tlic air inns down to tlio bottom of the cistern, 
wbere it connects witli an air-tiplit drum, into wliich arc soldered 13 
or more 5 iuch flues of galvanized iron, 10 feet long, wbicU comniani- 
cate with a second drnm at tbe surface of tlic cistern. Tbe ntr passes 
down thriiunh the center tluc, is distribiilcd to thn 1.'5 or more pipes, 
wbich arc surrouuded by water, and rises to tlio upper drum, from 
-wbicli it la led into tbe curing room. The water iu tbe cistern can be 
( hnn'Tod from time to time if it is found tbat tbe air is coming into tbe 
ciiriug room too warm. 

Wiia'tever form of duct is used, it is necessary to control tbe er.tr»nce 
of the air into the curing room by means of a damper, becinT^c wlien 
the wind is strong tbe air may pass tiirougli the duct so rapidly as 
not to be properly cooled. If it is found tliat tlie air is coming in too 
■warm the current sliouhl bo partly shut oil". In factories provided with 
a\i en^^ine the air may be blown through the cold air duct by means of 
a small blower. The blowcr could be used at times when tin ftuinel 
(lid not work. " 

From observations wbtcb Professor King has made in factories pro- 
vided with these means of cooling, it appears flnit witli sulieartli ducbl 
tbe temperature of the curing rooms may be held at least as much as 
70 to 10° F. lower tbau tbe teinperature of tbe outside air daring tbe 
hottest portion of the day. 

COHSTBVOnOV 07 OHSESB-OUBIVa BOOHS. 

Tbe efflciency of the methods described above for cooling clioeeo- 
curing rooms in summer depends \ cry mucli upon the thoroughness of 
the construction of tbe rooms, by which the outside air is excluded* 
If anything like tbe ftill effectiveness of tbe subonrtb duct is to bis 
olitaiiu'd, t wo important jioints must bi' secured : (1 ) Tlic walls must bo 
so tight that Iho pressure and suction of the wind on the building do 
not drive out tbe cool air and leave In its place the warm air of the out- 
side, and ('!) the walls must he sullicicntly jtoor conductors to permit a 
relatively small amount of air fiom the snbearth duct to remove all of 
tbe beat which penetrates the walls. If the walls permit any air to 
pass through, then to that extent will tbe air coming through the duct 
bo decreased. The object sought iu the coustructiou of the peil'ect 




tta, 4 Kliinviii;,' niPtlnid of co^ilinj air witli I'cild water; A, riiriiijt nmni ; I!, duct loading into cnrlng 

ronjii ; C, 1'. ;;ah iini/- d iron driiiuH. air imd water ti;;Iit ; F, thirl ft'n or inor(i ">iiicli 11 no^ ot pal van - 
d in»n. It) i'lM'l liMi;:, Huldi'vi'd walrr li^^lit Ut drniiis to fool air; D.iiifiitt nir duel Ironi tiiniM-l; 
G, water piiio from jiiitnii; II, uvorflow pipe; I, damper in main slinft; J, 4 incli pipe lending from 
lilowor to nao when tlieiu ia do wiBd; K, aOMk* itooll of iMUerj L, veatiUtor ttea eaiteg roaat 
to amoke stack; N, boiler. 
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curing room is to provent the entrauco of any air e:n^t tUrougli the 
snbearfch duct, or by an openio; ettpeofally jiroTtded to be-nsM only 

•wlien the air from the duct is ton rohl or too damp. 

In the buUetiiiof the Wisconsin Station noted above, Professor King 
gives detailed dureotions for tbe proper coustractiou of caring nxHns 
of wood and masonry. 

W0ODSN ABOVB-aROUND CtTRIITO ROOM. 

The wooden atrucfcnro is consiilorcd bnst for a cnrinp room entirely 
above ground. The room is best located on (lio nortii tilde of tiie build- 
ing, away from the din rt lays ni' the sun, and the windows and door 
should fit cIuHoly and bo built and closed on tlio refri^^crator plan, 
if practicable. Tbo walla sbonld be constructed on the principle of 
cold stovaso and ici'hon.«o bnildinga. Tlicy slioidd bo slicallicd on tlus 
outside of the studding with luatcbed sheathing and drop siding, with 
a layer of tbrce-ply acid-proof and waterproof paper between, and on 
tin: inside with at least two layers rtf matched sheathing, with a layer ] 
of the three-ply paper between. A still better construction is to leave s 
a dead-air space inside the studding, and to fill in tbe space between tbe ^ 
studding with sawdust or some similar material. Tiie construction is 
shown in iig. 5. Tlic ceiling and lloor should also consist of two thick- 
nesses of niatcbed lumber, with a layer of tbreo-ply acid-proof and 
vaterproof pa]ier between, great care being exercised to niAk$ 
joints tight at the coi nei s. 

UNDERGROUND CURING ROOMD. 

Wlicro practicable, underground curing rooms may be built in irbicb 
tbo temperature through the hot season can be maintained M low as 

fiS'' to (1 i ' if desired, To u(ili/,e the ground temperature to best ;iil\ nii- 
t<agc, the curing room should be not less than 9 feet below the level of 
the gronnd, and 10 or 12 feet is considered better. The walls Are bMt 
maile of stone u\i to within .'5 feet of the surface, above which a more 
nonconducting material or construction should bo employed. This 
upper iMtrtion may be made of titone, brick, or hollow baftdinif tfl<$,1ild 
so as to give an air space. The inside finish should be carried np 
between the joists, so that when the ceiling is put on no open joints 
■will bo lelt. The floor should be of concrete, since the cooling effect 
is derived chiefly from the floor. This concrete should be laid with 
care, and the finishing coat should bo smooth and hard so as to give a 
glo.s.sy surface wliicli will be watertight and easy to clean. 'I'iie ceiling 
should be made of wood in the same manlier as described above for tixt 
wooden curing room. 

In case tho caring room occupies tlio bauk cnil of tliu bnscnient of the factory, It 
villi bo uocesaitry to build the pattltiott between it nnd tho work room with tbe liaii 
care to eselnde heat «• If It were mi ontaldo wall wholly above gfonnA. If tlw ]iMi> 
titloaiao£ wood, the ^ile next to the earing room ehoold Itave two thiokaMMs ef 
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tongned and grooved Mooring xvitli a layer of paper between, niid the door hIidhIiI 
1)0 double and closed and fiiHtoncd on tlid ri n ijrL.iat()r plan. Windows Hlicuild :iKo 
1)0 double and very close fitting, and if light ouongU can be secured from the north 
Bide, vriudovTB Bbould ouly.bo placed bore, 

CBNTR&L CHBDSB-CrrRINO ROOMS. 

On nccoutit of the expense of constructing suitable curing rooms, 

■witb arrangements for lioldiiijr tlio tomiionitiire, within the (liiiiRcr limit, 
the Wisconsin Station has advocated central cooperative curing rooms 




Fio. B. -Showing thn constrnction of wooden cnilng room; 1, 1, 1, sflli 2,2,2,k2 by 10 plauk spiked 
to ciKiH of joist , 3, 3, 3, a 2 by 4 scantling spiked down after first Isyer 6f floor Is laid to toc-iiaU 
Btiiils to; 4, 4, 4, a 2 by 4 wnntling »pikcil to nppcr ends of stnddlnR of llr»t story ; A, A, A, A, 
tbrce-iily ncid am\ waterproof impi r. Tlio drawing in the conler bIiowh npui c bclwccn studding 
filled Willi saw ilust anil aiiotlicr ilend air spaeo to be nscd when llie best (I\ic1h l an not lie provided. 

or stations in roj^ious where cheese iiictories are sutliciently thiclily 
located. Tlie clicese from a number of factories woald be sliipped to 
these jeutral curing rooms at frequent intervals and ripened under safe 
and uniform conditions. Where a number of factories are operated 
uudOT the same management tills system would seem to be especially 
ax>plicftble. Aside from the improved quality of the product aud the 
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liiRlicr price secured, the system wonTd be moreceonomicia], betng nil 

extension of tlio cnopoativc |il;in, and would permit (lie ciiiploynipnt 
of experts to cure nnd care for tbc cheese. Moreover, it would faciii' 
tnte the sale of the product, making it possible for buyers to personally 
iiis]icct liii';;!' iinKiiiiits of iiiiirornily cmi'd cliccsi'; would rcdiico (raiis- 
poi tatiou charges, ivs large shii)n)ent8 could be made, and would enable 
tlic cheese makers to hold tlieir product in cold storage without detrimoit 
autil the conditions were favorable for selling. 

zBBiGATiov nmssnoATiovs. 

The appropriation act for the IT. 8. Department <^ Agriculture tw, 

tlic liscal year ending June .'iO, ISOlt. made provision for tlio collection 
*'from agricultural coUogcs, agricultui al i',xi>eriment statiuus, and other 
sources, including the employment of practical agents, of valuable 
information and data on the subject of irrigation, and ]>ubli8hing thiy 
same in bulletin form." Congress at its last session increased the 
appropriation for this work, authorizing the. Secretary of Agriculture, 
"to iuvcstigato and rei)ort ujmu the laws and iuslitutious relating to 
irrigation and upon the use' of irrigation waters, witii qiecial sugges-^ 
tiouB of better uiclhods for the utilization of irrigatioa waters in 
culture than those iu common nse." -i 
The OflBce of Experiment Stations, to which the work thus provided 
for was assigned by the Secretary of A jjricultiire. has, al'ti r consulta- 
tion w ith experiment station oiliccrs and irrigation engineers familiar 
with the conditions of the irrigated region, ondettakeu to ori^avfee' 
invcstif,'ations in tlie followinji general lines: (1) The collation and 
publication of information regarding the laws and institutions of the 
irrigated region iu their relation to agriculture, nnd (2) the publica- 
tion of available information regarding the use of ii rigation waters iti 
agriculture as shown by actual experience of larmers and by espo- 
rinienlal investi;;alions. ICIwood Mead, formerly State engineer of 
Wyouiiug, who has liad a long and successful experience' as irrigatibd 
engineer and administrator of irrigation laws, and is familiar with the 
agricultural conditions of the arid re-iioii, was given immediate dilW-. 
tion of the work, with headquarters at Cheyenne, Wyo. 

In recognition of the special facilities possessed by the experiment 
stations for investigations in irrigation as well as of the value of the 
work already done by some of them, the act of Congress above referred 
to authorizes and directs these institutions "to cooperate with the See- 
rotary of Agriculture in earryingoutsaid investigations in such manner 
and to such extent as may be warranted by a due regard to the varying 
conditions and needs of the respective States and Territories and an 
may be mutually agreed upon." 

In pursuance of the plan of work adopted, tlic represciitative of the 
Department has made a study of the laws and institutions of a portion 
of the ir>-igated region, and the results thus far attained hare been pub- 



28 



lislied in two bulletins.' Tlie llrst of tlieso discusses tlio laws which 
control the diversion and use for irrigation of the waters of the Mis- 
souri River and its tributaries, embracing the States of Colorado, 
Kansas, Montana, Nebraskiv, North Dakota, Soutli Dakota, and W yo- 
ming, and the Nortliwcst Territories of Canadii. The second bulletiu 
gives abstracts of tlio laws for acquiring titles to water iu the saino 
region, with the legal forms in nse. 

Xo Olio can read thi'sc, bu'.lotins without roali/.ing tliat tlie fanner 
from regions of ample rainfall who emigrates to the arid West has 
many things to learn besides how to build laterals and how and when 
to spread tin; \\ ati'r tJicy carry over thirsty fn-hls. Tlic knowledge and 
skill required to distribute the water is soon acquired, but the working 
out of social and industrial institutions which will plaeo the rivers, 
■which govern tlie value of every farm they fertilize, niidcr sottie form of 
public control which will secure their just distiibution and prevent 
thoir becoming the subject of speculation or corporate monopoly is 
proving iu the Western States, as it has iu every irrigated land old 
enough to have a history, to bo the enduring and important problem 
for fiirnicrs to solve, and the one on whicli the reward of their industry 
and the value of their farms ultimately depend. 

The present situation in the States included in the discussion is thus 
set forth : 

For ovory acre of Irrigated land thero Laa to bo a riglit to water. Tlie title to the 
latter Is of as mttcb importance as the deed to the huid. It ia much harder to estab- 
lish. TliL'Bo lights tako more fomis thnh the rtrera thoy coutrol, nnd are acquired 
by as many iiiL-thoda as thoro are States to frame laws. In one respoft tlicy aro 
alike: No iiiiitltv wUotliov tile nser of water derives bis titlv iUum t, fri>m tlie Slate, 
biija it fioiii a (lit<Ii company wliich furnishes water for liiir, or lioiii the IkjIiIii' ofa. 
Bpceuliilive ( hiiiii, it is :i riciiree (if mole perpleNil y :it the outset, ami of inoi'(! hours 
of anxious thouu'lit lU'terwiirds, lliaii iill the other jiroliU iii!) of iriigatioii eoinbined. 
This is due in part to tlio I'liet th;it tlie owiieishiii of Htreiiins is new and the nature 
of property rights therein uncertain; but, whatever the roiison, tlio fact remains 
that the irrigator whoso water riyht docs not furnisli grouiids for eitlier an imiuiry 
or a grievance is a rare exception. Nor arc irrij^ntors alone iu llnding the limits of 
n water right hard to define or 'the problems of stream ownership hard to solvo. 
Bawmakers and courts have both found them eqnally perplexing. 

The reasons for this aro not obscnre. Bocanso of uncertainty of what these rights 
•koald be, or djfferonee. of opinion on that qnestion, the iiTigotion laws of many 
States have been made «o anibiguona and contradictory that the finite intellect is not 
abli' to iiiter|irct their meaning. As a result there aro laws and court deeisioiis to 
sustain about every view of stream ownership of which the mind of man can eou- 
ccivo, and in some cases they are all found in the statutes and decisions of a sluglo 
State. • " *^ 

On iiiiiny rivers tiiere arc now a iiiultituile of claims to the coiumou supply. These 
Tights have to be delined in some way. Jf lawsilo not doliiie them, then a resort to 
tlio courts ia all thatiutervencs betwo"ii tliejust chiiniH of water users anil anarchy. 
In many States the exigencies created by a lailiiro to enact an admiiii.stralive code 
have compelled the courts to boconio practically both the creators and enforcers of 
water laws. They have to devise a procednre for adjvtdicntions, supplement tho 
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Btntnto law in docifllnj^ -wliat tIrIiU liave liecn entaWisliod, nnd (liinlly Imvo to pro- 
tect il l i;^:itiirH' Jirioi'if k's by ii. lilirral rxcicisc' of jjovi'i n mi'ii I liv iiijiiiK'tiiili. 'J'lio 
prowiii;; voliiino of tliis lil if;Mtii]ii, llio iiiu'ortniii iiiiil cuiil i;ul ic ( m y i IhiimcIit of 
iiKiiiy of the ilccisiiiin, i-^ iiiMkiiij; it ii UiMvy Imrilcn to in i;;;itorM iiml ;i Km ionn iiiiMi- 
ace l:i )ii'(>,;;vcs». I'lilevss il i-aii in ni<u\i: \\:\y bi' ii'strii'tcil. it tliii'aU'MS to iiii)i:iir llio 
•valiii' oi' iiivi'stiiicnts in iliti'licH anil the sih i'i'hs iiI' lliis rnini of agriculture. Ill ten 
yoar:i thu wiktor-iij^bl litigation of ouo State is (Mtiinated to havo cost over a lulUiou 
dollars. In many sections it li.os cxcooclcd the money expended in eo&itraoUng tiM 
ditobes in which it lins ita origiu. • • • 

la cousidering the problems which these different State laws present, none Mem 
more per])lexini^ nor in » larger aspect more illogical, than the change which occurs 
iu the control and in tUo forms of ovmersklp of a river when it crosses a State bound* 
ary. * * - * So far as the prodactions or the seeds of its fstmers ar» concosnod, 
there is no more reason for half a doxen WAterlawa in the Missonri Kirer watershed 
than there would bofor tbat many different systems for acquiring titles to land. On 
the other band, the coiiiplicatious which wonld grow out of a half dozen land sys- 
tems are iiol. to be coinparod to tbo coiiiiilicatioiis \Yliii:li arr briiif,' c.iiMl iid by balf a 
dozen difi'oreut water laws, because tbose ditVurent titles to water aud UiQ'urcuL 
methods of acqoirlng them all apply to a common sux)ply. 

Perhaps tlio most nsefal portion of tlie bulletins is tlio explanation 
of tho several State laws and tlie description of the procedure whicli 
farmers havo to follow in making and recording water-right filings. 
JSo one subject is a source of greater perplexity to.tUe beginner than 
the establisbmout of a priority of right in tlte irtnam he diverts aud 
nothing has caused greater hardsliip or loss thaa fldlarn throngh lack 
of knowledge to coaform to existing lavrs. Tbe explauations of State 
systems are given in detail, so that the bulletins constitute a msnnlQ 6t 

forms as well as a disciissiDU of ])iiiH'iiil('s. 

In pursuance of tho second line of work deteriuined upon, extensive 
iuVestigations on the duty of wnter, as measured by the actual anoiiiita 
of water used by successfhl farmers on (lUl'orent soils in growing difler- 
cut crops, are being iuaogoratcd with the cooperation of the experiment 
stations, irrigation engineers, and practical irrigators ia diff<m»t^itflt 
of the arid region. It is believed lliat these investigations will fnrni.sh 
tho inlormation regarding tlic, (luantity of water required to iirigale an 
acreof land, which is a necessity in every irrigated dislrii t in the mak- 
ing of water contracts, the planning of \^orks, and the deternunatioa 
aud protection of rights in streams, and without which all these iuiiXMT- 
taut transactions have to be based largely ou ooi\iectat«. 
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TERMS USED IN mSCUSSmO FERTILIZERS. 

Complete foitrizcr unc wliW'li coiitniiis llio throe osseutial fertilizing constita- 
eiits, i. ('., iiitrii^cn, pluisplioric^ ai-id, iinil jxitasli. 

Nitrcf;en oxisis in fertilizers in flireci ilistiiict forms, viz, as orf;!>nic matter, OS 
nnnnnnia, and as nitrates. It is tiic must ex|i(Misive fertilizing; ingredient. 

Organic nitrogen is nitrci;4i'U in ruiu'oinatiim with nther (deuieiits either as ve^e- 
tiiblo or iiuinial matter. 'I'lu! more valiiablo sonrces are dried blr)iid, dried meat, 
tAiilcnge, dried fisli, and cnt ton-seed meal. 

▲mmoaia is a compoiiml of nitrogen more readily available to plants than orgnnlo 
nitrogen. The most common form is sulphate of ammonia, or ammoninm snlpliatc. 
It is one of tlio Urst pioductg tbat icsults from tlio decay of vegetable or animal 
snbstances. 

Nitrates fnrnisli tlie most readily nViiilablo forms of nitrogen. The most common 
are nitrate of soda and nitrate of potash (saltpeter). 

Phosphoiio acid, one of tlio essential fortiliiting ingredients, is derived from 
materials called phosphates. It does not exist alone, hnt iu combination, most com- 
monly a.s pliosphato of lime in the form of iMUies, roi Ic ]ihosph.'i te, and i)hospliatie, 
slug. I'ho.sidiorii^ aeid oeenrs in fertilizers in three Ibuns— .solnlile, revolted, and 
iusolnblo phosphorir aeid. 

PCitasb, as a eoastitnent of fertili;-ers. c';isls in a nmnlier of forms, hn( ebielly r>n 
clilorid or nmriatc and as .snlphate. All forms are Ireel.v solulde in water and are 
believed to ho nearly, if not <]nile, eipially available, but it has been found tliat tlie 
cblorids may injuriously affect the nualily of tobaeeo, potatoes, and certain other 
crops. The chief sonrees uf potash are the potash salts from Stossfnrt, OcrmaUy— 
kainit, sylriuit, muriate uf potash, snlphalo of soda, and snlpliale of xwtash aud 
tttftgncsia. Wood ashes and ootton-hull ashes are also sources of potash. 

?^S1IB T7SBD IN DIBCtTSSINa FOODS AND FBBDINQ 8TOTFB. 

Water is contained in all foods and feeding stuffs. The amonnt varies from 8 to 
IS pounds per 100 pounds of snch dry materials as bay, straw, or j;rain to 80 pounds 
in sllaf;e and !>0 [iimnds in some roots. 

Dry matter is the i)ortion remaining after removiu;!; or exelndiiiR the water. 

Ash is what is loft when the combustible part of ii fi'cdin,::; stiilf is burned aw.ny. 
It consists ehiclly of lime, nmgnesia, potasli, soda, iron, chlorin, and carbonic, sul- 
phuric, and phosphoric acids, and is used largely in nuihing bones. I'art of the asli 
Gonstitncnta of the food is stored up in the animal's body; the rest is voided iu the 
urine and manure. 

Protein (aitrogcnons matter) is the name of a group of substances containing 
nitrogen. Protein fnTDishos the matcrtals for th« lean flesh, Ulood, skin, musoles, 
tendons, nerves, hair, horns, wool, casein of milk, albuuiou of eggs, etc., and is one 
of the most important constltneuts of feeding staffs. 

Albuminoids is the name given to one of the most important groups of snbstances 
classed together under tlie general term protein. The albumea of eggs is a type of 
•Ibnininoids. 
SO 
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Carbohydrates. — Tlin nitroRPn-frco extract nnd fiber aro often clngscd togoHieT 
Tinder tUo name of carlioliydrali'S. Tins cii bulLvdratcs fdiiii tlii! liir^i'»t )iail of all 
voRctablo foods. They are either stored up as fut or biiruod in tbo body tu produca 
111 111 mill energy. Tb« moct eonuuou and important carbohydntM ne angu aaA 
Bturch. 

Fiber, sometimes called cmdo coUiiIoso, is the friiim woi k of plnnta, and is, as • 
rule, the most indigestible constituent of feeding stufls. The combo foddere, tucli 
as hay and straw, contain a mack larger proportion of fiber than the gtali% leU 
cakes, etc. 

mtrogen-frae extract inclades staroli, ngar, gums, and the llke^ Ut& fxass aa 
important part of all feeding itaflb, bnt espaoiall/ of moot giaioe. 

Fat, or the materiali dlMolrad flmn a fheding aMT by etbtti k m MMKMWft^of 
mixed character, and may inolnde, besidea real Ml, muc, tbo green ■oeiart^y »«(|tn 
of plants, etc. The fat of fbod it either stored in the body aa iU tt iNumd^'t* 
furnish heat and energy. 

MIBCBI.LAiraOVS TSRMS. 

Alkali BoilB. — Soils fonnd in arid or Homiarid roRions, \rhich contain an nnusaal 
amount of soluble miiicial saliii (alkali), which effloresce or bloom out on the sarw 
face of the soil in the form of a powder or cmst in dry weather following raloi 
or irrigation. Two dietinot olaaaea of alkali are known; BIad( tSkM, wi p aie A 
largely of carbonate of aoda, which li highly oorrorire and doitiMtl** i» Tegeta> 
tion; and white alkali, the oharaetoristie eonstitaant of whidi is aodtut Mlphato, 
and whieh is mnoh less injurious than blaek alkali. 

Duty of water.— As applied in irrigation this term means (keMea which n defi- 
nite volume of a coutiuuous flow of water will irrigate. Tlio duty of iv cubie foot 
per second may be talion as the number of acres of land which a continuous dis- 
oharge of that volame during the growing season will irrigate. 
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FARMERS' BULLETINS. 

TlicRc biilletina nro sent, ftwe of charRO to any nddrpss upon applicntinn tn the 
Secretary of A<;ri(iilHire, Washington, U. C. Cinly tlio iolUnvingare availaljlb loc 
distriliiilioii : 

Ko. 16. Lopimiinoiis IMaiits for (Jrocn Mnnuriug aud for Feeding. Pp. 24. 
No. 18, l'(M!i).'i' l'liuil» Inr llic SiMitli. .Pp.30. 

. Ko.iu. IinpoiiMiit. liixci'tic'Ulcx: UirtictloDi) for Tbeir Frepantioo and Cm. Pp.20. 

Xo. lil. liiii n viiT ii M.'iiiiin'. I'p.liL'. 

!N(). 22. Frrilinu i-'iii-iii .\iiini;(lH. I'n. ^2. 

Iso.23. 1'"(hh1ja: Nutritive \';iliic nun ('itHl. Tp. 32. 

Xo. 24. Ilos l M ;iim1 .Su iiic I'lii^'iie. Pp. 10. 

No. 2j. l\'iiniits: Ciiltiirt' .'iihI I'scm. I'p.24. 
^ Xo. 2(j. Swcfl, I'dlalocs: Ciittiirii find Khc'8. Pp.80. 

X'l. 27. l''l)i\ lor Si I ti jiiul l-'i!i(M'. Pp. Ki. 

2H. WciiLs; illiil lliiw In Kill 'I'll. •III. ]'p.30. 

Kn. 211. Siinriiit' "I' Alilk. anil (llhiT Cliiin^i'!) ill Milli Trodnct*. Pp.23. 

Ku.aO. Orii]ii' Diwca.'ii s nn llir I'ai ilu' Ciaiht. I'p. 10. 

No. ;tl. Allalla.ur I. m i l II. I'p.'j:!. 

Vo.Si. Siliis ami sil.'i-r. Pp. ::i. 
'■ No. i'riu'li ( irnwiii^ liir Mai K I't . Pp. 21. 

No. 34. Mi'iltH: (Joiiipiisil inn ami ( 'iiiiU in;;. Pp.29. 

No. .15. I'dtato Ciilliirc. P|i. 211. 

No. 30. (.'ottoii St'vd and Its I'rodlicts. I*p. 10. 

No.37. Kniir Corn : C'liararlirlsU(»,Culture,aiid tTsn. Pp. 12, 

No. :1H. Sprnyiiij: I'or Fniit Ui.seascs. Pp.12. 

No. 31). dnioii (;ultiirr. Pp. 31. 

No. 40. Ji'iirni l^raiiiam'. l*p. 24. 

No.41. Fowls: Care and Fccdin;:. Pp.24. 

No. 42. Facts About Milk. I'p. 20. 

No. 43. Sewage Disposal on tlie Farm. Pp.22. 

No. 44. Commprcial Fertilizers. Pp. 24. 

No. 4.5. Some Insects InjiiriouH to Stored Grain. Pp.32. 

No. 40. Irriiinlion in Biiniiil Climates. I'p.27. 

No. 47. Insects Atl'cctinR tlie Cotton Plant. Pp.3iL 
• No. 48. Tlio Manuring of Cotton. I'p. 10. 

No. 40. Slieoj) Feeding. I'p. 21. 

No. .'(0. Sorglinm as a i''ora;;e (Jroj). Tp. 24. 

No. .11. Slandard Varieties of Cliicliens. I'p. 48. 

No. 52. The Sugar lieet. Pp.48. 

No..").'!. How ti) Grow Miisliiodnis. T']». 20. 
. No. 04. Sonic Coniniim liinia in Tiieir Itclalinn to A)tricnlture. Pp.40. 

No..^.*!. Tiie Dairy Herd: Its Fortii:t1ion and Miiuagbmout. Pp.24. 

No. 50. Kxperinieiit Station Worlt—l. Pp.30. 

No. 57. Butter Mailing on tlie Farm. Pp.l'i. 

No. 58. Tlie Soy lleiin as u I'"nrage ( '1 11]). l']i.24. .i 
No.50. Bee Ke'eiiiiig. Pp. 32, 

No. 00. lletlioils of ( 'iiriiig Toliaeco. Pp. 10. ^ J 

No.GI. Asparagus Ciiltiiie. Pii.40. i 

No. 62. Marlteting Pariii Produce. I'p 28. 

No.03. Care lit Milk on llie Farm. I'p. 40. 

No.04. Iliii ks and Geese. V\>.iH. 

lto.65. IC\|ieriiiieiit Statiiin Work -II. Fp.83. 

No. 60. Meadows and Pastures, l'p.24. 

No. 07. Forestry for Fanners. Pp. 48. 

No. 68. TliB Uliicli Rot of tiie Calibace. Pp.22 

No.60. Kxporlment Station Work-III. Pp.32. 

>So. 70. The Principal Insect Knemiea of the Grapa. Pp. 24. 

No. 71. Some Essentials of lieef I'roductlon. Pp. 24. 

No. 72. Cattle Kanges of the South went. Pp. 32. 

No. 73. Exiiorlme.nt Station Worlt— I V. Pp. 83. 

No. 74. Milk as Fu.«l. Pp. 30. 

No. 76. The Grain Srauts. Pp. 20. 

No. 70. Tomato Growing. Pp. »0. 

No. 77. The Liming of Soils. Pl>. 19. 

Mo. 78. Experiment Station Work— V. Pp.32. 

No. 79. Experiment Station Work— VI. Pp. 

No. 80. The Peach Xwig-borer—anlmportnntEuGniy of Stone Traits. Pp. 10. 

No.8t. CumCnltnreintheSaath. Pp. 24. 

No. 82. The Culture of Tobacco. Pp. 23. 

No. 83. Tobacco Soils. Pp.23. 

No. 84. Experiment Station Work- VII. Pp. 82. 

No. 86. Fislh as Food. Pp. 30. 

No. 86. Thirty Polsonnns Plants. Pp. 32. 

No. 87. Experiment St.ation Woric- Vlll. Pp. 82. 

Nu. 88. Alkali Lands. Pp.23. 

No.89. Cowimis. Pp. 10. 

No. 00. The Manufacture of Sorglinm Simp. Pp. 33. 
No. 91. Potato Itiseases and Their Xrrntnient. I'p. 13. 
No. 92. Experiment Btntioti Work— IX. Pp.30. 

No.g3. Sngar ns Food. Pp.27. .jlM 
No. 94. The Vegetable Garden. Pn. 24. »^ 
No 95. Good Uoads lor Farmers. Pp. 47. 
No. 9«. Salsins Sheep for Uuttou. l>p. 48. 



